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Abstract 



PROBLEM TO BE SOLVED: To provide a film depositing apparatus and a film depositing 
method in which an ALD method can be used with a high productivity without using any high- 
speed switching valve. 

SOLUTION: The film depositing apparatus comprises a chamber 11 which houses a substrate 
W, a substrate support member 12 to support a plurality of substrate W in one plane in the 
chamber 1 1, a first treatment gas ejecting nozzle 20 which is provided in the chamber 1 1 and 
ejects TiCI4, a second treatment gas ejecting nozzle 21 which ejects NH3, a rotary mechanism 
14 to rotate the substrate support member 12, and a heater 16 to heat the substrate W, and a 
Ti monatomic layer and a N monatomic layer are alternately formed on the substrate W while 
rotating the substrate support member 12 to revolve the substrate W. 
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mm±.lz , $ 1 c^Htfx c j; § ijyg^jf t . $ 2 COM 

s#*fc i smu^Jik ^sicMts; k £*t«k 

[fS*3»2] MISmi^S!ia^XBittJSi:mrlS^2c7) 

EB$ftT^££k£*$®kt-|>fit*if 1 tfBiKOJ&S 
US. 

[fS^3] Sf2$l<o«S#;*ttJti*fcUiB$2«o 

fttsgs. 

w^miE^^i. i k «■ w&t i-hwum 1 3 
■ftifrimziffiLnmgiW. 

[ mm 7 ] msm&im . mseMW&ftmtizn 

intern 1 a*$>&£m6w>iixit> 1 mtzsmmauem 
a. 

[§1*118 ] Butam 1 <wtmaz.\i.. a 1 . z r , t 

i.Ta. S i . W8J:tfRu03^vtfhj&»l«£-£ 

mi^n&mtfxteNtMio&iztszbzmi 

[||#JI9] A 1 2 0 3 , Z r0 2 , T i N, Ta 
N, Si0 2 . SiN, S i ON, SiOF, WN,W 

mm b -t&mm 1 a^nw&B 7 w ^ 1 eke 

[fflgg 10] f-^ y-K-rttttai L^^sEcOxr 



k, 

#i&§-»£SXgk. 

ist safflrtsi k m®b-r$>f&.m&. 
im&n 1 1 ] mmmxxii. ai, zr.Ti, 

Ta, S i . WteXVRutDo^-ftlfrimVijmZ 

isttm 1 commrfx t . Nttzito z&tsm 2 wmitf 

mim 12] yrt-ftT'mwm&y-mmz 
sau mmz&&.ztttft>. ^-^y^-^m^z 
mtcii±LWizmit>tit:m 1 <Mmtfzv±ams£v& 

iz & z>m.=?- m b .• m 2 a>imffxiiz x & mrn^-rn t * 

£ t ^itat-rs jSitfirife. 
[H*JB13] £ f>KMS£ £k£ff®k 

[ 14] si 1 43 j: 2 «o«ui^ 

^i>*T*«*^IES*6£k*«ak-f saswi 2 

[ft 1 5 ] mriem 1 co^a^xji. a 1 , z r . 

Ti,Ta, S i . Wfcit^R u£^d*> V^-fit*> IBS' 

Me^2o)!afi^'x{±N^«±o^#^£ k 
igk-rsis#3ii 2*»<ait*«i 4co^t ! ti^iii{cie 

[1**1116] A 1 2 0 3 , ZrOj , T i N, Ta 
N. Si0 2 , SiN, SiON. SiOF,WN, W 
S i tiXVRuOz <F>o*>^-?tlfr\n*$M$hZb 

m&b-fhm.m o*^w*iii 5w^n 
izmswtfLi&iTm. 

[000 1] 

imknmt&fmftm t i ni^al 

D (Atomic Layer Deposition) &£%1\RiLX$MtZ> 

mmmaxx/^m-mzm-ti . 

[0002] 

IkLT.WSi ( ^ >7'Xt>>- 'J "f -f K ) , T i N 
(f-^y^-f h7-f KK Ti S i (f^yW 

[0003] ft*. ;ft^£JgjL£t«JSm«^3i 
(PVD) ^ffl^tftffiSiif^Jt**, giScoJ; d(er 



:(3) 001-254 181 (P200 1-2 5t8 



# Mtmmm (cvd) T-j£ig-r4 £ t w^fiT ^ > 
4. 

[0004] u>l&#^ cvDizx-oxt. mm. 

[0005]-*. ft*Wr«*<iO&*fl:^««l«*aps» 
5fi», ALDj£tf&§$ftT^4 dSBBBSS 5-1 3 0 

iz&^xi>ALDmzmm?hzkmx-$>tih. m 

WKJi. W*.tfT i NjR£ttlt?&ft(Cli. ftW<- 
flfclft^xysSrEfiU iff^y^'-i*i(:T i C 
1 4 #*£tttftl/CT i OWSFf Bcirvc 
NH 3 ^£{*&LT*0±£N^ljlK^S£if«$tf 

[0006] ~ 

imtffmLx ot-rm®) ald 

OR ttflHtofr 0 ±gft#iBv > k n 5 * i>J>4. 

[00073 *»>wiA>#»$ 9fli c«*r4snfc t<o 

£*ttt-\ ALD Ijfflt & £ k 4 fiJUgt^Bfc 

xvimm*igk®tt £ k * BWfc-f 4 . 

[0008] 

>v <- 1*| X-mwm. i TiBWfcSiW 4 £ 

aj-ri.su ojHi^ntajai:. 

lco«i»<r^Htas«i:tt» ! Sr«fiKiKlft»tfen. *2tf> 
$£&Ik£ SS-LC, aSlOffla^KiS 

JWtiPJii: - m2ff)$mtfMz£ tm^mt *-$.w,z 

[0009] * fc, f-^ yyx-rtfcttaj Lfc 

W**Igk, |?aaa^*i^t:Br^Wl^S 



k i-i.«*s^im-r 4 . 

[ 0 0 l 0 ] $ f>tc s *$KWi, f-v 

[ooii] *%miz xtm. a LDmzmmix®.® 

£fr3fc*fc9. &.\lzWj:h&W.zWL»t>titmi<ri 

sra#*ttaia&fc jam 2 <wmtix Srttaj-r 4ss 2 <n 
^ < . *«±cas 1 k « 2 <wmifx 

5tfi9&LT, SlOJBffl^XfcismS^Wk. 3S2 

x'mmz?ro<r)x\ -mz^mcMomw,<nmmMi 

frozt * J T'§ . £jlffi£ ft*4 c: k ^'T'§ h . 

[0012] Huie^SMtfc^T . Mie^ 1 ^s&a^- 
^ntHJ»kl9iE»2cr)»l^ttajak*fia«^, - 

tiz>mmmzxmz%tw2tix ^4 i k * u\ 

CixtiO. J: 0 ^^T'^Srff ^ .1 k T-£ 4 . 

[0013] Birieig i coMa^ttajgPk Buiai^2<7)5!i 
a # -xntaj » fc o» i/^'x srRtaj-r 4 / 

iiXtW,2 CDWmtfX k <^fttt *SW>S - k * { T*# 
4. 

[0014] ffiremetiMtu. frieaiftbasswcstt 
$ ix^a«* { mrieig i <wm#x ttttjsufc j: # » 2 *>» 

^ii]iE?^4;k^'if*L^. iiicto. aaR±tw 
mizmig? mzj&fct 4 ; k a*T 1= 4 . 
too 1 5] mmuz&m;z&hm.®&&m2c 3 

CktcJ:!). fi!cP^-tt$-J;0i«W4^k* { T-#4. 

[0016] HuiejD.^^s(i. Huiesss^^w^T* 
frt>mw&i}m-?&xoizLxi>£^L. Hirifia«^ 

[0017] mflMM^tcfc^T. $ <b(cS«^ giE 
s-frs^k^SiL^. i/c. mifc<ky r B2^j?ui^ 

[0018] mrldS 1 <r)Km#xii. A 1 . Z r . T 
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i. Ta, S i . WjokVRiiCDo-lb^-ftlfrimtt 

tsi><D&m^zttfX'£. mess 2 wmaxit n t 
[0019] mzmmw&xvmm.mmz. a i 

2 0 3 , Zr0 2 , TiN, TaN, Si0 2 , Si 
N v SiON, S iOF, WN, WS i fo<tL<Ru0 2 

<0 o h \ vftifr l nnffl&zmsth Z t tfT't* 4 . 

[00 20] 

wnmmmmiz^^xmmizmn-th, mm. *^ 

^u^mmxhh „ i .r t-jia l ds^ijje l/cc 
vDjsisiistJ: i mzimthM^z^xm 
mi. 

[002 1] ^^CVDgtli^Bl 0(i, 
izm^tltz^Pim^i-^ 1 1 S^LTfe 9 . 
co+ CliWtlitt 4 *) x.) \W 5- 7 J<¥tc 4 tScSfir *J 

Uttl 2t3, 02^-tJ;3(^ 4oco->X7\^*pi 
4 HIKW 1 3 fr'ISft £>ixT fc 0 . Z 0)®m i 1 

3^-^-1 4<rfflt,zm t )ttifc>tix^&. -eix, 

*Ot-^-14S:lllC$-ti:l»it(c < J;0. QICM13 
*rtL-Oxy\£8»tti 2a*H20*GWfofc»->T 

m 2 a(z^dtSii^>>xy\Wli. <>x7NS^aS« 1 2 

T^4. 

[0022] ^XVN3a*S|5ff 1 2tf>T3rCtt. t-?- 

SKrtawfi stfrnihtixav. zcot-f-immi 

[00 23] lcO^Sl 1 afcli Hl<7) 

^a^'xttaj y xiv ( m i <d jsaxteDtajs ) 2 0 ts j 

2 1 zeitfxvtmn 20a, 20 b ^^x/n^ss 
tti 2<7)±wiztfftZttimxwit>tix^h. zti 

b&\<m&fiXlk)&;X)V20&£lfi&2<WmtiX 
Otitis X)V2 lit, ®2lZ*-t£ol,z2-o-f^mt>tl 

x*><9. zhutwzvxjsviomiwmziQ'ixn 
mmzwrnztix^z. ±tz. mt?&&i<?)9mtfx 

DdttfcS J X)V 2 0*3 i.tm2 (DVmtfXQtSi J XA> 2\\$ 
Efttt 1 3 £4M>i: LT 9 0 ° cOftKTESSfu: 
4. t/c. ft^A'-l lO^fil la(C(i. 4OC0A 

-i^xr^ttajyxA' (^-y^'xtttugp) 2 2#R#t 
4 m i wm*ix tttu y 2 o *3 i t^se 2 <wmtix 
ttaj / 2 1 nmwmt s i a (cRtt t <tr ^ s . 

[ 0 0 2 4 ] 03 ( a ) (iS 1 (^)miixmiiJX)V2 



4. 03 (a) fcjjtt »li3j:Vf52<OJSl^ 

AQi$,sX)U2o, 2 zti-eti&mcotfxBUbn 

2 0a, 2 1 a£*LTfc9. £^R<7)l>tajP2 0 
a, 2 1 aWft>A'-l lrt(C^-v7-tt(C^I** 
x£ttffi^4J: 5 irO>4. 03 (b) 
Jin-i^'xtttajyx/i^ 2<t)»tE0-C£>4„ 03 

(b) (^-riac >^-vtfx\%&;x)i>22\L n 
mzm^htitz^mM&u 22 at. zco^m^m 

□ 22a<OT*K»»tfe*lfc^-h«22bt^*L 
TfcO, tttbn2 0a*>^f-+WS-l lF*|tc^+7- 
«t«SI^*l!taj-fftl:tt»(=« *#-h»22bfc 

7a-tfx.7ti-TyZ%t£ot,zmf&.ZtiX^Z,. 
[0025] £tz. n- i JijXWL'&JX)V2 2<7)tfX0i 
tUP 2 2 a(i, %\<F>>m.i1XW&JX)V2 Ofeit/m 
2<?>9mfixntiii/X/i2 l<7)^'xaii^n2 0 a, 2 1 

fc at 2 <7)^Ii*"X#HS fc ^xcox 

2 0, 21. 2 2*»feli. gB£t^^M8i3 0*- 

[0026] tixm&mm o\t. 7 'j--ymt* 

*>SC 1 F 3 C 1 F 3 W3K Ar£tt 

^|.Artt^i!S3 2. Ti C 1 4 Srfl»ft1-*Ti C 1 
4 «&Ii3 3. NH 3 »tl,NH3 «^2i34^* 
LTH4. -fL-T. C lF 3 ft»I3 1t«Cl F 3 ^ 
A7-fy3 5*\ ArftM32aiAr^74>3 
6*\ T i C I 4 gt£i£3 3 WiT i C 1 4 ijXyA V 
37tf. NH 3 tt^ig34(C{iNH 3 #Xyjy38tf 

4 0&£lf-?X7a-ayhn-y4 umVt>tiX^ 

[ 0 0 2 7 ] T i C 1 4 m&M3 3*»£Etf ST i C 1 

4^5-f>'37j±. m<r>im#xvk\bJX)V2 0fr 
hmv : htixwm4 2\,z$mztix^h„ ttz. tic 

1 4 tfX^ ^3 7diArA'X7-f y3 6*^StXS 
iEf 4 5 jWft&SilT t3 0 . A r tfXlZ^Ar <) TZtlfc 

t i c 1 4 tfxtfg&i 2 zm-ixm i mMA'xott^ 

yX^2 0*»4>tt!B?fl4. *Jt» NH 3 flt*&^34*> 
f>IWNH 3 **X7^y38lj;. m2<WmtfXBtlii 

/xfi,2\ij>t>mfhifxw&A 3izmm^tix}5D. 

NH 3 ^**NH 3 iiXyA y38t5£Vtfxm'g43 
£M'>xm2cr>W&tfXBiliiSXjU2 1 *^Rtaj$ix 
4. Arf*^jJf.3 2A^®U i "4Ar^X5-f >- 

36ti, ^-^XD±ttjyX^2 2^j£t>'4ffi« ; 4 4 
(Ctg^^iXTfcD- A rifXifih rtfXyA y36HX 
V : tii l §4 4Zm-?X^-i/tfX\>iijiSXjU2 2*^Rtaj 
$ix4„ $^.{=*7t, C 1 F 3 tfe&iS3ia^$£tf4C 
I F 3 ^9-f>3 5fctt, E«46. 47, 4 8*^g 
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mZtlX&t). ZtlhWS4 6, 4 7, 4 8*»&E*4 
2, 4 3, AAi-ftLXmicnVm^^^^X)V2 
0, W,2(F>ymfiX\ii&JX)V2\. teXtS^-iS/fx 

Htm; xju2 2 y --v?ii 'xx-hhc \f 3 # 

^fcttiK-Ttgfcfco-O**. fcfc, K54 5, 4 6, 4 
7, 4 8ttt. UW^4 5a, 4 6a, 4 7 
a, 4 8atfRft6*lTVt£. 
[00 28] ftW<-l l^JSMl 1 bfcli. 

ftastcttaa 2 5 *«»tfe*iTtj o . ;«n 25c 
%mm 2 8 mm $ ixx *$ 0 . 2 8 s * 

I. i t tc i 0^ w<- 1 1 rt fcHrJ^HSKi-CHE 
■fl. .It 

[ 0 0 2 9 ] frfc, SBMf 2 6(«f^,n 2 5*»££W5r 

Ml 3ttSBMT2 6<7)Stt^^2rjio-C, SBMf 2 6 

kHR»l 3fcoBBt:l±. Sttx-4-2 7iMR»t6*iT 

[00 30] ;«)J:dfcllW8*ifcCVDjja»aiK*J 
OTU. if- f+yA-l 1 flt^tt^x^W-J:^ 
AU tfxy\iJMOTl 2W>x/\a3MH 2 aOx 
^W$-S8S-fl). <X^T, 6 < k , )'7X J '\W£ 
a^Lfrtf^x/x^ftSmi 2^tHjS£$-yr. #&3£a 
2 8(Cj;0f- J r>'^'-l 1 ft*m%LX1-\»<>- 1 1 

ttttiyX;l'2 0*^Arfc^-v'JT$-tt!tT iCl 4 # 

x£. ^(rtimtfAQtibJXiM ihnh 3 

A-v#Xtt!iSyX/P2 2frhn-Vi3Ak LX<n 

[003 1] ?x;\£»»tt 1 2<0«>x;\£J*» 1 2 a 
CO^^Vfffioh. m)lzMil<tymtfABiliiSXt\s2 
Ofrbm&ZtltlT i C 1 4 #X#{*&£ft.g> 2ttfcO 
HTML «MS*ifcT i C 1 4 tfXCJ: 9T i 

t-Tyzmmix. w.2<r>vm*ix\i±&sx)V2 ia> 

Ztlh. ^•-v r ^tt{tJ/X^2 2*^tt!l!$ 

•S). *7t. mmzm2<7)mm^ABtiayx^2i^^i 
ea& $ n h 3 tcj: 0 n ofimitfit* l £ 

fit. •>xy\jd*»*tl2<OHM6KJ: l 3. /<-5W*ttffl 
2*><aqtaj$iXJtA r#XCDX.7A-T>£'M 

slt, mi ^syitfxttaj yx/p 2 oA^ntajsixfc 

T i C I 4 tf^fc J; 0 N<7)mj®^l<?)±{lT i ^ijigr^ 



A*-j;^ia:j±iyX;U2 2A>£>qi;i5£ix£Ar 
tfXcoxTrt-r^iffi&L^flL |a]«{cLTN<7)#]S 
^«fcJ:l>'T i OWBHWWftMSii. -I*l>W?r5SII]gSt 

">x/\S»K«l 2*>GMEau«i, «yi#XT* 
4T i C 1 4 tfXfc^tfNHg ^X<09MBt«ClBfC 

[003 2] ifl3«^tCti»t4IBl<OjlMIXrxtt 
Hi y X;P 2 0 X 1/m 2 (Otmti Aitiii y X;P 2 1 <D» 

«fciix-7xyNwt<7)r B TO, sfettt^rxeuiii. -7X 

yX;P2 2i:'7xyNWtcoSPi, S4>fc:«^x8»tt. 
A'-^\X*<T i C 1 4 /fXWB%HiX/NH 3 JjX'g 

tiZBf$.thZktfX$&£ot,z3.fcZii&. itz. h 

-9- 1 6 comm&miT i t n t as&caL&aB 

[00 3 3] 03 (a) fc*Lfcflfii?:W1-6miO» 

s^'x tttB y xiv 2 0 tj «t urn 2 ntmtix amy xtv 

2 Hi, Rhtijn20a. 2 1 at -e^T^Cfia-fS* 
«*»a5» 1 2 fcftft $ nfc ^xy nW^S t ^fa^sea 
h, #0. l~10mmt=$ri.J:dKiBa-t!>dt#-e 
tJt. 03 (b) iZKlfzffimZ^tm-iSX 
XttttjyX;U2 2(i, tttUP 2 2 a t ^T^tfiat 
i«S8m»«l 2KS^§tlfc'>XAW*Bt^lSI^ 

*>'T'#. *<oT«t*«3a*a»fi2±afc<ora<orai 

h 3 *<1 . l~50mmt&!><}: 0 (,Z%lWt ttfX 
#l>. jff*L<ii, h, #0. l~5mm, h 2 *i0. 
2~10rara, h 3 #l. 2~1 lmmt%h£otZS 
X;U2 0, 2 1, 2 2 

[0034] it:. T i NfSXmtZ&lf&ttl&tntf 

5{ciss-ri»ct* { i:-#4. 

T i C 1 4 i}Xfi$M : l~50sccm (0. 001 — 
0. 05L/mi n) ,ifiL<li5-20sccra 

(0. 00 5-0. 0 2L/m i n ) 
A rijX <)7tfX) aft : 10-100sccm 

( 0 . 0 1-0. 1 L/m in).TiCl„ 

afto*^ttt* v y Tijx&m ^%<xi>x^ 

N H 3 //'X'Si : 50— lOOOsccm (0. 0 5- 
lL/mi n) .$?£L<(i50-5 00sccm 
(0. 05-0. 5L/mi n) 
^- : J0xm& :100-1000sccm(0. 1- 
1 L/m i n ) 

f-\-yA— : 1 0 OmTo r r — 5To r r (1 

3. 3Pa-665Pa),^L<l±100mTor 
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r-lTorr(13. 3Pa-133Pa) 
Mfcffig: 3 0 0-7 0 0°C, »*L<tt4 0 0-6 0 

0°C 

[0035] Jilhcoi: o t IX . XSfcEHSiifc » 1 

<wm.tixw&jX)V2 o£ ii^o^atfxttajy 

XlV2 1 a^ft-fftT i C 1 4 tfxfe Jtf NH 3 iJX 
^tt^Loo. ?x;\£tt»«l 2£[US££-£T, ^x 
AWCT i C 1 4 tfxfcitf NH 3 tfX£xmzW3&-f 

h<r>x\ m&xj vi-yyj<ij\sy&m^&zb%:< , a 

I* ITFJtScoT i N§t£JBl£-f & £ t h . a 
t, i«?)«J:dfc:'>xyNS»»»l2t:a»tttf)'>xAW 

±gtt**AV">. at, ^-S^'Xtttti/X'/l^^A 
-istfxt LT<50Ar^2-RtaiLTxr^— fV£Jg 
fig-f I) dttJ:0. T i C l 4 #XfcJ: N H 3 #X# 

s^-r s i fc s-sanftitr 4 z t , a t , 

JM?J|a#A«(*7 Lt«#tf>«yi#x ^a^UBfe 

£ix%m%mm±tz> zttfxz hcr>x\ x *) & 
"gcomzmm-h z t &x-z * . 

[00 36] ^cOi^^Ti NJR^jRSHOiELfT 
l\ 0rS^Si^'>xy\W<7)fiS:K®a*«T LtB#j&"C, 
C l F 3 M3 1frt>tfXyJ >3 5, git=4 6 . 4 7, 
48fc«J:yffiW4 2, 4 3. 4 4£:frLT/X/P2 0, 
21, 2 2MC 1 F 3 ^XS-ttajS-tTf-^y^-l 
l^lr^'J-xy^-tSo 

[0037] .rcO? 'J-xy^tfc{tSC 1F 3 #X 

sat; ?-w<-rtJEEa. ?'J-->/iasii, mm 

KlT^-fX o 5 £ i: l> . 

C 1 F 3 #XgLl : 100-500sccm (0. 1 — 

0. 5L/min).f^l<li200-300scc 

m (0. 2—0. 3L/mi n) 

^y^-fy&ti : 1-1 OTo r r ( 1 3 3-1 3 3 

OPa) , jfiL<ttl~5Tor r ( 1 3 3-665 

Pa) 

7V--y^^M: 2 0 0-5 0 0'C, »*L,<{42 0 
0-3 0 0°C 

[ 0 0 3 8 ] mz , ffi<OHM»;:(S4 C V DfiJcJggg 
(cot ^TiftWS . 04 (ittoXMBKSCft « c v Dift 
KiJ»i:itffiil??,l». zzxte. ^x/n 
SftSttU 2<0ffcb9£?xy\£SHWn 2' S-fflOT 

XA^jtSPWl 2' 12, <-Xg|$#5 1<7)±(C. 4 0 
( 04 "Cii 2oo^) C0'>x^r-7';U5 2* 5 ®9g 
TOctStt<3ft, ^a^^x/Nr-7-^5 2 5^-^- 
5 3(CJ; r )®1&Z-£?>ZblzX r ). *73-J\t-V')\/5 2 
±<0>?xy\W£ ifUcJ;*,, ^ItfxfcL 

TcOT i C 1 4 tfXfciZ/NHg #X£ J; 
•>x.AW(c«^tl.£fc**T'#, J; 9*il-&4MFPB$: 



mmhZttfX^h. £<0*&fc, HKOiafct- 
^-1 6*^x/\3d^gp«<7)T{c$>l.t. ft£&tf#JB 
<=5r4ttf>, 04<O«k?t?x/sW<o±;fr{ct-?-l 
6' HWtS.IfcjWffaLn. 15' lit-*-16' 

i^mh^-^-^mxhh. z?)X?izt-? 
5 ' K#xajiiTiKr£»<0?L£i&»t6 £ t l 

[00 39] H503gftjmrctt. BHLtfXi: 

LT<0T i C 1 4 #XfcJ:tfNH 3 tfX£ZtL?tL>-r 
V-'v-y h* 6 Ofc J:J/x-v7-^-/ K 6 1 j&»&tt#frt* 
idCLTWg,. ll6{C75-tJ: 
dt, TVX^tt2r^-f4 I ^*#:6 0ac7)Tffi^iS: 
cOtfXttmeObj^jSSftTiJ 1 }, £co#XD±£M 
6 0b*^^fc#x£D±a}-fS. yt7^7K6 1 

v-^V-'s-y H^rfflV^ittCioTt^xysWfci^— 
tCT i C 1 4 #XfcJ:t/NH 3 #X£«lfrr4£ 

[0040] £4>fc:at, H7tf53«t»«Ttt. »1<0 
»ii#xn±tfv x*» 2 0 fc «t t/^ 2 co^a^'xp±iU y X 
IV 2 1 OETfcSMs.n 7 0 5r|g(tT ^4 ( % 1 <7)»a^' 
XP±ffiyX;L-2 0fc«JS-r4Sfmn^ll7S) . Zcr>X 
olzthZblzX*). ^S^rTi c i 4 xrxtsitfNH 

[0 04 1 ] =5rfc. ±§ESat<o»JBfc:ll«es 

Btti. T i NBJ^figa-ri.WC0V^-C7Kt^* s . A 1 
2 0 3 , Zr0 2 . TaN. Si0 2 , SiN. SiO 
N. WN, WSi, Ru0 2 f, ffi^JR-fb-^HjtHai 

a. micowa^'xtLTTic i 4 zmw m2<m 

a^xtLTNH 3 *'X$rfflv^A«, mi <r>9miixb 

o^'x £ t 4 . £ <o x o Km^zavz, 

WilC0!mtfXbLXi$. TiC l 4 coffee, TaBr 
5,Ta(OC 2 H 5 ) 5 , S iC l 4 , SiH 4 , S 

1 2 H 6 , S i H 2 C l 2 , WF 6 ^COA l , Z r , T 
i,Ta, S i , Wfcitniu<0:?*>lS£-i?tr&£0£ 
^{f4£t* J T'§, ^2cO^M'Xi:LTi±, NH 3 CO 
ffin, NH 3 (N 2 ) , 0 2 , 0 3 , NO, N 2 O, N 

2 0 3 , N 2 0 5 m<?>NttziZO£1ftth<7)£mf&Z 
btfX'Zh. 

[0042] at, h-^-cOfiaS-HlcOWTIi^x 
^cOT^t, l!4c0^lT{2'7xyN<o±^rniS{tt* i , £ 
ii^H^ttftttT t J: ^ L, ^-fcJiSfei-S £ b tfX'% 
WffficofiatlftJfCfcJ:^. $^n, A-y^XtL 
TAr^Jl*^ N 2 *'X#fficO*'XT'*oTi, 
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m^immtixa. ^m^^izm^m^h^x- 

[0043] 

ALDm&m%Lfcfm&fi o cafe •? . s^ta** 

l605fta^xj3J:^m2<7)>&S^^DtaiL> 

[Hi] *xpnoHmnaiicff « c v d^h^s^^ 

TOrflBH. 

[02 ] mi(ocvDfflg8m<nft9Z7fit s Pwm. 
[ 0 3 ] 0 1 <9c v Dfmmmz&vz, m i <r$m.u* 

[04 1 *m&mimmmz&hc vDfcm&wz 



mmzmtmmm. 

[05] $ t> izmc?mmmimz& tcvuim 
muzmmzTFCtmm®. 

0. 

[07 ] *|%BJ<7)$ 4, (CffiiD^ifi^ffit^l. C V Dtflt 
gB£$#fWC^1fi@0. 

I if****] 

II ;ft w\- 

12. 12' ; »7X/\5£»»tt 
12a; 

1 3 ; (s]£tt 
14 ; 

16, 16' ; t-?- 

2 0,21 ; ^aa^tttB/x^ 

2 2 ; ^-i/J}XV±&JX)l> 

3 0 ; #Xffi&«Sffi 
2 5. 70; Sf^P 
2 6.71; m& 
2 8 ; WfMgS. 

5 2 ; >>X/Yf— 7)V 
5 3 ; 

60. 6 1 ; ^-V7-A,.y H 
W ; ¥*|ft>?x.A 



[013 
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(5i)int. a.? mmm 

H0 1L 21/31 



F I 

H 0 1 L 21/31 



T-73-K (##) 

B 



